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METAL PASTE AND MANUFACTURE THEREOF 
A8 - (A) 

PURkOSE:To enhance uniform dispersion by using metal superfine particles with less than a specified particle 
size in an organic solvent. CGNSTiTUTION:Valves (hereinafter referred to as V>. 4 are dosed, and exhaust is 
conducted from V5 to make an evaporating chamber 1 and a recovering chamber2 into reduced pressure. 
Helium gas is introduced from V3 to continue the exhaust from \5, alpha-ierpineof vapor 10 is introduced from V4 E 
and copper 6 in a crucible 6 is heated by a high frequency induction heating devices to generate a copper vapor 
9, which is then carried from the chamberl to the chamber 2 and concentrated therein, forming copper superfine 
particles. They are mixed with a steamlO and deposited as copper superfine particles 12 stabilized on a cooling 
plate 22 cooled to a low temperature by a cooiant13. The used metal is at least one metal of copper, indium, tin, 
titanium, gold, silver, nickel, zinc, tantalum, chromium, tungsten, palladium, platinum, iron, cobalt, and silicate, or 
alloys thereof. The size of the precipitated metal particles, which is controlled by pressure of the inert gas ? metal 
vapor pressure, and evaporation temperature, is preferably less thanl 000 Angstrom . Hence, a metal paste 
uniformly dispersed at a high density can be obtained. 
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Tl - Mfg. metallic pastes used for multilayered wiring of IC substrates - by evaporating metal in vacuum chamber with 
controlled inert gas pressure, collecting metal vapour as super-fine grains in solvent vapour 

A8 - Mfg. metallic pastes, comprising super fine grains of metal 1 000 A or less in dia, 5 uniformly dispersed in an 

organic solvent and comprises evaporating metal in a vacuum chamber with controlled inert gas pressure of 0 
Torr or lower, and collecting the metal vapour as super-fine grains} 000 A or less in dia. in a vapour of organic 
solvent, which is simultaneously introduced Into the vacuum chamber on the evapn. of the metal. 
Clime) Th mtl u 

d iS I tSt On SIC frOm A Au, Ni f In, Sa Zn, U Cu, Cr, Ta, W 3 Pd, Pt, Fe ; Co and Si, or an alloy thereof. The organic 
solvent pref. is a solvent contg. an alcohol having or more carbon atoms, or an organic ester, 

- USE/ADVANTAGE: 

Provides metallic pastes suitable for multi-layered wiring of iC substrates, forming transparent electro-conductive 

films, bonding metals with ceramics, and the like. @§pp Dwg,No.1/7)@ 
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CHAMBER CONTROL INERT GAS PRESSURE COLLECT VAPOUR SUPER FINE GRAIN SOLVENT 
IC - H01B1/16; B22F9/12;C04B37/02; C04B41/88; H01B1/22; H05K1/09 
MC - L04-C10AL04-C13B 

- U14~H01EVG4~R02VQ4-R05X12-D01X 
DC - L03 

- P53 

- U14V04X12 



Page 2 



26,03-2007 08:22:59 



®&m^W?£:m (a) ¥3~34211 

HO] 8 1/22 A 7364- 5G 

B 22 F 9/12 Z 7511— 4K 

C 04 B 37/02 B 6359-4 G 

41/88 V 7412-4 G 

H 05 K 1/09 A 8727-5E 

©W a ^1-163460 

ffi ^1(1989)6^260 
#$fcfS±L® @¥ 1(1989) 3 ^30B#B^C JP)@*¥i® ¥1-79340 

m m m m ~ & sa»±»7rFS» 4-2-13 r ^$3*^102 

*53 # « F □ ft ^ ^{ft^m*^^^ 3-3 -305 

it i a #a± ssst mm 



mm* 

1 m m <k s & 

Mm ^ _ x H & * <0 3* 8 # & 

2 #3* S* # <*> « M 

SC ^ - X h * 

(2) ® ig & at 34* . m > & s -rv^^ 

A. « , ^ IS k * # V '* ft . ^OA, * > * Jl* . 

^ 2> * A . 6 & * & , u A 

f^ia^^itisOiifi) ^ as i o i 1 
* - X h . 

(3) p is ir m m m & > & r & 2 - 
^■0 t iiait#irt«ii. x at *r a * x ■? 

ZfefcU) 4C IE St O & m 1 - & h * 



is g * * t^ic^^K^^tuW^^ai^^^^^ 

A, ft , S ffi , * * ^ * N , * D A , * V * , 

* > ^ A * > s K * 5? £ A , B & . & . 3 A A* 

n^^«fi!>#^-E? : **»^«f4j 1: ^ & $ ^ « 

* - X h <D S£ if # & . 

[ s > « ia 4i « s ii ^ . K*»6a±«r*3" 

sc e m. 0> £ « * - x h © ft & & . 
3 &m & mm & %tm 

* m m & icm m % z & & m mm > &m m*mm & 

s & M - x h ac^^^i^^clf^, 

c $t * <*> & m i 



-47- 



3? « s t i x , mfcL,tz*mm#z j $mxL*'v& 
m*mm&v> m m m ± £ n m io<r o a qi r & m at 

IEfc^&«^-~Xh<Q^jt2r&{i, #f * if J: i£ 
frt 9 fe 0> -t ft * • t4*)4. »7H^titT8! 

mnmtii «** <o £ ar m ?tsd u t 

*<?arts) 

si *> c tt 9 & l > WfcSSS^fc-kLT&M^-x 
h t -r * © t a> * „ 

^-*hTi2* ft K ffi St tQt =? « » £ it *£ r «t =¥- R 

C«ftA**jfcTftfc4&<D*«3 
^ « * £ — #fttfUa&fcCfc%#afc£T*, 
#&&<Dkfc-C&«*jfc&£tf* JSI IS b & « M 

* «t « t: t * * 

3! it J: -> T & . & . ^ ? ^ /i, > -f > i? ^ A ^ 

* . & £ < ^ ^ > , m . p u a . ? > ? a, , ? > 

« H c» ^ $ '> & < £ % t 
m a? & & # m if * n & * 

El±«r*3~ifcft (#Ai*f-j^£*:r~^, */ 
ho^ci-A/, y 7 - 7 - ,iv > ^ a — 4k . x * 



ff?5fl¥3-34211(2) 

At if m m & & ft t ft o . fli«te*ftfc9Lr^£fc 

T * J i ^ ic l n r ^ ^ uv ^ ^ , h^oa 

»«ft«E^©W«A*tt< * . 

&rt*->*j&j&rft b*>L. $§£ 

it *> m Si & ^» £ t ft 5 ^ i± X . ^-xf*4» 

> a & * r ic t* - ic # « * n , ^irss^*?*? 

*f * x. * I* (fllJLfcf^Itt^^^. * U -T V if 

R £ r a- , 'j « i; k ) tf> t M JSC ± Sr 

^«^ft»iB'7ftnifA<. 

30 l t ^ ^ ^ . 
C ff S3 

c#*&sti?e^3iw%&3*:&, & « ® & ?st ^ 

ojei^tftsnic ^ 4, ^ s,% . 
ii m mi 

-6 . 



-48- 



£ m i m at « ) 







& 0 A A* 7* m &m&tt&m 


v & 








u 






Torr £ f 


fc . S ^ f K ^ (3? ft Irv 


x ^ 


*j 


^ A # X & 


IK ft ft <D C ft A U ft «* /C 




{Si a* <0 ft 


A % vt v « n ffl' v / j s>* 


X ££ 


I 




ft - A 4/ 7 (4) * R ^ T o - 






* *f — 


& * US) * a IS ft it) K * A 


b ft 


** 


$ . m m & 


c i f 4* tc & u fc * -» a: { 6 ) 






(Cb) t T ► 


ft n ft at * an ft ft ft u) ^ ft 


& L> 


T 


ft & & o> 


£ £ 3= i* # fc . ft & 2t (*> fct 


ft » 


to 


ft n k ft 


■t ft ft ft (D ^ ft ft ft CD 


^ t 


& 


i£ s n . c 


tiD**lfl»*T«ftfttt«ftL 


r ft 


IS 


Iff itt 


tJv tg & m cd r * ~ ^ ^ e 








fcSt^ht, # & **) Us* £ 


x 


t 


& l ie & fx 


n fc SB ft ill) Ji IC , a - 






# — ^ <» ft 


v* ft (H}t«i?nt$^(ti 


ft m 



tlSfl¥ 3-34211 (3) 



















It 








c ix 




is b 


*~ 


«i 






ga «t m 

1 49t 










ft: 


4: 






ft ^ 








ft 








it 




r 


a 




r 


* a 


- f- 


A, e 










4> tc M it 


u 


X 




< 






L 


T 




t t tl 






fg 


at 


& ^ & a 




T 








=r 






ft it 


J; < 


at 








£ fc £} < 


tit 


2f 




± 




ft 




-r ^ 


ft K 


a 






tf 




X — &> "C 5 


m 






a 




n 


T 






#> £ 




to 


ft 




« ^ 6 IX 


it 


£1 


m 


ts 




ft 


ft 


ft 




ft 2A 


































£7) 




K 


^ *> ^* 








ic 




ft 


ft 


^1 


^ fct 


^ ^ 






#t 


1 u 


L T ft 








-c 


ft 


< 


ft 


ft «f 


£ US 


it 1/ 


T 








^ 5> U 


T 








12 




<D 


38 « 


fct ^ 




Jt 


< 






o T ^ *) 




IS 


^ 


fct 






20 


0 A 


tf ^ 






it 






* 






-7- 


A/ 










s5t ft 




A 


u 


ft 




e£ * m & 


Jt 




T 


ft 




n 


ft ft ft 


ft ft 








* 




ft ft b . 


a 




T 












t ft 


^ U 


T 




3 








ft 


L 


tt 


• 




CO it ft 


^ If 


«r ft 


ft 




ft 




« ^ m «et 


ft 




ft 


m 




ft ft 


«F # 


% ft 


SBft 


















*> 








ft fiL 


=P fct 




£ 


& ^ * - 


- > « td ^ 6 L 


T ^ 



0 






t 




ft 


ft 


m ft 


3ft* ft 6* 






<35 


ft 


tfc 


at ft 


ft 


le ^ *s) — 
























ft 


ft 


« ^ m 






ft 




z£ (C J: 


^ r f£ ft 


L 


it 


ft 


^S. — 




K 


^ m ^ 










, r ^ 


5 ^ 3& « 


± 


iz 


3 


M m 


ft 


<D 6£ ft * 






> 




mm v 


. ft ft a 




ft 


ft 


SI ■*» 










■ 




<omm 


<n j± ft & 


iD 


ft 


m 


ft ft 




M 


* * ^ 








3 


m tc m 




ft ft 


ft 


S£ 






T 


•c tt * 










- X h 




ft 


A* 


ft 








ft 




CO 


ft 


ft =F ^* 


ft ft 


T ft 




n 


T 


si a 


b 


r 






t 


ft 


to 


ii * * 




a m 




$ 




K ft 


< 


ft 




ft 








X h K 






fct 




ft 


^ tt 




t 


T -> U 




IS. 


T 


t 


ft 




n ^ 


CD 


^. 




X h 


r- 








6 


ft 


ft 


tC ft T 




a; — 


X 




4* 


<D ft 


ft 




m m 






ft 


ft 


*** ft 


ic ft 


/£ 






% 




r 




a « c 




it 


^ 










i: 




ft 


** 


ft 


ft 


ft K ff 


BE 




X 


^\ 


* ± K 




* — 




ft 








ft 


i\ 0 f 


ft 


» 






$ ft; ft 


ft: ^ 


ft < 


ft 


& 










K ft ft 




It 


ft 




ft S 


ix r 


t-^ ft 




ft 


16 




X' 






4& 


il 


fc 


£C J; & 




ft 


t 


H 





£ -3 


X . c 


<D ft 3 Si JG> ^ 


, ft * *t - X h 


f a: 


800 x: 










it ft m ft * - 


X h 


t ti Hir t t % 






^ z 


t: to ^ * 












3fc 11 ft ft <D *t - 


X h 


T St ft ft 4j ft 


& f> 


m 


n 


& U ft a&» 0 it * 








( 


ft 2 


ft ft ft ) 










ft 1 


ftftftfcftDftftfcfflvx, ^ 'i *> ^ 


m n 


d . 


STflft d afe # T ~C -f > : 


? * A < I ft) * X 


% s 




, ft 


ft ft ft 


fc U T * 


u 


V ft > * A, H ft 


% ft 




u r 


> 5? 


^ A ^< — 


X h 


% fl£ ft U - 


% £ 






# T 4 


V 5? *jf A 


<D ft 


0 Su ft (Sn^ *r ft 




ft 


^ — 


X h * 




* ^< 


- X 


ft ^ 






H ft is 




i 00 




fc * 




IX 6 


-f ^ 


^ *> A 


- X 


h fc ft ^ - X h 


fc 


ft 


ft It 




5 ^ ft # 


T- ft 


# l- fc <i W Sr v 


if 




ft ft 


x^5 


u m ft & 


X' ft 




^ ^ 


u 


x m 


@1 ft ft 


ft «r ft ft 




mmm iz £ * ^ 


- X 


k 


t , 


ft ft ft 


id ^ ^ -f 




^ A - ft ^ - X 








•O IA T 


. ft ^ ft 


ft tc 


iff -r z ft m m ft 


t ft 



^£>^f$&&tt#I20 A T & ft; . C <0 * 9 V 
h im*ISA|IC«f* ^ IC ^ £ & 5? * 
3^T(I5)fc X ^ > L> X ilt) t V> fit iZ S$ X is T 

I I L . 

X*£frm&Ufc«><z>i: fc *HII$CJ:*&& 

4: ic o ^ t * m&mmtzn?*m&«-xh<o 
m m m & * i $* v t± m m % m sbh k m -t . c <z> 

V*»*9!6*»ttJ:9ICi * 31 « 1 t: J: 4 ^ - ^ 



( 5S 4 3£ IS I ) 
U.STarr 3> j& T T I <A«f 

lit tT»j -/-*l^«J t «J K, yyu^v 
I ^ »J -fc r j K&tfjru-f -frtf k a> | & 

(4) £9BiBX{£> £ I A. L . m^titzM^ 
< I 5 | | ft ) 

liXBIfclUIBtlir*, ^ * a £E 2* 

G.STarr <D ft T T 3 & f P t J % | £ £ if , * | 



Al t ^^^-1 h iat fc. 12 . W I I 

i<o«*iattt»4si*«4:»u^afeT*Xb 

C $ 6 « || } 

ll**ff£flttll*fflfr*. 'V «? A E ^ 

O^STerr & T T /< -2 ^ A (?&) % M & £ 

©*!Sttl«|&ll*|AUT/t?s>*A 
XL & & T t> -* & * £ *> iZ n-W & & M %: 

& ts & x m & ± <^ & i - x b & & n m & 

at if £ ft . X*fr*&tt£ISefc*cUfe. 

i««i«M«su:«^#**«>ii***r«-c* 



& « 

i a a: . miTttscEiti) K:&&mnm<o 

A, 7 {*) «r | . &&^n* iiSt fl) 

» i tc m % t £ a* . mmmii\ t m m m c 23 w ^ 

^ . * <7> i§ & . & **£E#g^£or*l3g 

m (ii ^6S«aici) * # 1 * n * ± ^ tc . a 

l*l?tt*M*ttl?*|i|gT«fc«<Dftl 
lilll^BASUt ftK»»SftT^*i* t ft 0 

* % » «■ r ic b mm tv ***»iurw«*± 

^ X • Xllfltttllt (I) >: i= 4S ^ 

t tWcattft^, 31 6 8 C ift T i ^ C ^ 3g 

m 1 11 1 ^ I 8t C b . ^^^T^JtE^M^;^^ 

«««&^i£«r««ixi%iAL. -e *i 6 ^ i 
at) 0 m m m 1 1«) ± ^ m n l r «i a ^ * 
tl? 6 n ^ t g a: * , -f >• ^ ^ a , » .. ^ ^ > 
121 *i iC I , - ? a a . 



5fBB¥3~342iiC5) 



£r , & # 03 & 2C £ * IlS««lci:^tMi?S 

* 3&s . 16 08 A 1^ T <5 H ffl * f 1 T ^ • IGOOA&±IC 
Si & fct W « X ^ .iW 6 * J8 ^ $ & KR <*> 

mmmvmtz* a x * m m &x m m m m <* n * m 

* tt x /< * ? n > ?8tm&mmx * & . 



* » iMfc <& ft * * * * « ^ ** . ^ * - > # ft -r 
^ - x h n 6 n 4& • 

t . *«ifcA*~v**jraj£-e**. x • * w « ft 

* «> -e . ««LfeK«Xji;t^'h^<, n 
£ U # ■ 

4 mm <*>m * *stm 
m i m & & & m #> m i xtftnic** 



*n<z>mwnmm®Mm&mb\tzm&Ki^^x-, U2> m m m n ? 

mtemmKttr *itmmm t n>x<t a - t * tr * * - *> 



uit*mt?^y» m s m & & m m & $eb m & & 

05 *C Y . 1 flm vs. M & *Z «£ *2> ^ I ^ ^ T" 
M it Y £ 1 «^if 

<r *ts . mtz ts x * 

(l)* - - ^ H * 

£11 gi ® & 

cs> " - m m % 



-51 



m z a m 




-52- 



fJSB ¥3-34211 (7) 



msAm 




f t 15 Jtt 



ire h 




15 12S 

is -«9ai 



-53- 



?#88¥3~3421K8> 

a 1 jE f ci> wm*mi*mmiGn<or&mmn*m 

«-i ^ 7 ?!3ip mm** J * r ©m^wss *m + mmx,*mmm 

1- i& # <0 3E 5% 

*Mf* % * m W m tt 1 6 3 4 * 0* 

2- 

* ft * A 

$ # tt tr & 

* * <T23S> *1* ± fit gt * J* ... N 

\ 

7. * 3E © *r * 

lit Oi MF€*W4L& ttVIOtfU 

a. in je m 8 




-54- 



